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REMARKS : 

This is in response to the Officer Action dated August 13, 2001, which was 
paper #13 of the present application. Applicants amends claims 1, 3, 5, 9, 10, 14, 
17-18, and 20-22 of the applicant; marked up versions of the amended claims are 
attached hereto pursuant to 37 C.F.R. § 1.121(c)(ii). Pursuant to this amendment, 
claims 1-22 are pending. Reexamination and reconsideration of the application are 
respectfully requested. 

Applicants believe the foregoing amendments comply with requirements of 
form and thus may be admitted under 37 C.F.R. § 1.116(a). Alternatively, if these 
amendments are deemed to touch the merits, admission is requested under 
37 C.F.R. § 1.116(b). 

Lastly, admission is requested under 37 C.F.R. § 1.116(a) as presenting 
rejected claims in better from for consideration on appeal. 

The Examiner indicates that claims 9, 14, 17-18, and 20-22 would be 
allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. Applicants amend claims 9, 14, 17-18, and 
20-22 to become independent form including all of the limitations of their respective 
base claims. As such, applicants respectfully submit that claims 9, 14, 17-18, and 
20-22 are in condition for allowance. 

The Examiner rejects claims 1-4 as anticipated by U.S. Patent No. 5,589,406 
to Kato et al. The Examiner rejects claims 5-8, 10-13, 15-16, and 19 as obvious over 
the Kato patent in view of U.S. Patent No. 6,037,924 to Koyama et al All rejections 
are respectfully traversed. Applicants, however, amend claims 1, 3, 5, and 10 only 
to better clarify aspects of the present invention and submit that all pending claims 
are in condition for allowance. 

The present applicant describes a display device having a plurality of 
semiconductor elements so arranged in the display device for alleviating 
deterioration of display characteristics of the display device associated with a laser 
annealing process upon the display device. In one embodiment of the present 
invention shown in FIG- 9, the presently described display device includes, in the 
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driver area 3 or 4, sampling TFTs 6 functioning as transfer gates in which their 
respective N-channel areas and F-channel areas are integrally formed. The channel 
region CH of each such TFT in the driver area has an elongated configuration where 
its channel width is sufficiently larger than its channel length. Moreover, 
the longitudinal direction of the TFTs elongated channel region CH is 
arranged obliquely relative to both the vertical direction V and the 
horizontal direction H of the substrate. For instance, the longitudinal direction 
of the elongated channel region CH has an angle of approximately 45° relative to 
the vertical direction V or the horizontal direction H of the substrate. See 
Application, FIG. 9 and page 20, line 21-page 21, line 18, 

The excimer laser beam used for annealing the present display device is 
irradiated on the substrate extending along the vertical direction V or the 
horizontal direction H. Specifically, the side direction of the substrate 1 is generally 
the same as the major-axis direction and/or the minor-axis direction of the defective 
crystallized regions R See Application, FIGS. 8 and 9, page 27, line 24-page 28, 
line 2. As a result, the defective crystallized regions R will pass on only a part of 
the oblique channel regions CH of some of the TFTs. The presently described 
display device's display characteristics will, therefore, not be greatly deteriorated. 
See Application, page 28, lines 3-18. 

The Kato patent, on the other hand, describes a method of making a TFT 
display device having a plurality of row and column pixel-drive-TFTs each having a 
polycrystalline channel and respectively arranged in a line-like form corresponding 
to pixel electrodes arranged in a matrix form. The Kato patent, however, never 
teaches or suggests that the channel width direction of the driver transistors is 
different from (such as neither vertical to nor parallel with) a side 
direction of the substrate of the display device. Nor does that patent describe a 
channel width direction of the sampling TFTs channel region is formed in a 
direction different from a major-axis direction and a minor-axis direction 
of a laser~beam used to anneal the display device. 
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The Kato patent instead teaches that the TFT driver transistors of the row 
driver circuits 6 are disposed on the same line as the transistors for picture 
display and the TFT driver transistors of the column driver circuits 7 are disposed 
on the same column as the transistors for picture display. See FIG. 4, column 
8, lines 40-44 of the Kato patent. Moreover, the scanning for laser heam annealing 
is conducted in the direction of row electrode line of the Kato device and is parallel 
to the upper and lower sides of the substrate. See column 8, lines 29-31 
thereof. It is clear that the driver circuit transistors of Kato's display device are 
arranged in essentially the same way as those of a conventional TFT display device 
shown in FIG. 2 of the present application. Thus, the display device described in 
the Kato patent will experience the same difficulties to which that the conventional 
TFT LCD device would have faced. Accordingly, the present application 
distinguishes over the Kato patent. 

In page 5 of the outstanding Final Office Action, the Examiner stated that 
"Kato does teach the channel width direction of the driver transistors differs from 
the side directions of the substrate of the display device or from the longitudinal 
and/or short axial directions of the laser beam used to anneal the display device (col. 
5, lines 26-53) and (Fig. 7, col. 7, lines 16-51)." Applicants respectfully disagree. 

The Kato patent describes a display device shown in its Fig. 7 with row driver 
circuits 6 and column driver circuits 7 connected to pixel region 5, respectively. 
However, "[t]hese TFTs are arranged in a substantially line-like form in the 
direction parallel to the row electrode lines ' 9 See col. 7, lines 27-28 of the Kato 
patent. Accordingly, the channel width direction of the column driver transistors 7 
will be parallel to (i.e., the same as) the vertical side direction of the substrate. In 
addition, the laser beam used for annealing the display device is irradiated on the 
horizontal direction (i.e., the numeral 4 direction) of the substrate. See FIG. 7, col. 
7, lines 30-31 thereof. Thus, the scanning direction (i.e., the minor-axis direction) of 
the laser beam falls on the vertical side direction of the substrate. And the channel 
width direction of the column driver transistors 7 is parallel to (i.e., the same as) 
the scanning direction of the laser beam. In this aspect, the Kato's display device 
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shown in FIG. 7 is essentially the same as the conventional display device. 
Therefore, the Kato patent does not teach or suggest the above-mentioned aspects of 
the present invention. 

Likewise, aspects of the present invention distinguish over the Koyama 
patent. The Koyama patent describes a matrix type liquid-crystal display unit 
having a plurality of first thin-film transistors (TPTs) that form the signal-line 
drive circuit and a plurality of second thin-film transistors (TFTs) that form the 
scanning-line drive circuit. According to the Koyama patent, its matrix-type LCD 
display unit includes a threshold value control circuit connected to the drive circuit 
for controlling the threshold voltage of the TFTs by applying a voltage to the control 
terminal of each TFT. See coL 3, lines 10-12 thereof. As a result, the power 
consumption of the drive circuit is reduced and the operating frequency of the drive 
circuit is improved. The Koyama patent, however, does not teach or suggest that a 
channel width direction is formed in a direction different from a side direction of 
said substrate. Nor does that patent describe that a channel width direction of the 
sampling TFTs channel region is formed in a direction different from a major-axis 
direction and a minor-axis direction of a laser-beam used to anneal the display 
device. 

Claim 1 of the present application recites, in pertinent part, "in some or all of 
said semiconductor elements, a channel width of a channel region formed in a 
semiconductor layer to which laser annealing is applied is larger than a channel 
length thereof, and a channel width direction is neither vertical to nor parallel with 
regard to a side direction of said substrate". As discussed, the Kato patent does not 
describe this limitation of claim 1. Thus, claim 1 distinguishes over the Kato patent 
and is in condition for allowance. 

Claim 2 depends on claim 1. Thus, claim 2 similarly distinguishes over the 
Kato patent and is in condition for allowance. 

Claim 3 recites, in pertinent part, "in some or all of said semiconductor 
elements, a channel width of a channel region formed in a semiconductor layer to 
which laser annealing is applied is larger than a channel length thereof, and a 
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cliannel width direction is formed in a direction different from a major-axis 
direction and a minor-axis direction of a laser-beam irradiated region at the time of 
application of said laser annealing 77 . As discussed, the Kato patent does not 
describe this limitation of claim 3. Thus, claim 3 distinguishes over the Kato patent 
and is in condition for allowance. 

Claim 4 depends on claim 3. Thus, claim 4 similarly distinguishes over the 
Kato patent and is in condition for allowance. 

Claim 5 recites, in pertinent part, "in some Or all of said plurality of second 
thin-film transistors, a channel width of a channel region formed in a semiconductor 
film to which laser annealing is applied is larger than a channel length thereof, and 
a channel width direction is neither vertical to nor parallel with regard to a side 
direction of said substrate", As discussed, neither the Kato patent nor the Koyama 
patent describes this limitation of claim 5. Thus, claim 5 distinguishes over the 
Kato patent and the Koyama patent and is in condition for allowance. 

Claims 6-8 depend on claim 5. Thus, claims 6-8 similarly distinguish over 
the Kato patent and the Koyama patent and are in condition for allowance. 

Claim 9 is amended to become independent form. Thus, applicants submit 
that claim 9 is in condition for allowance. 

Claim 10 recites, in pertinent part, "in some or all of said plurality of second 
thin-film transistors, a channel width of a channel region formed in a semiconductor 
film to which laser annealing is applied is larger than a channel length thereof, and 
a channel width direction is formed in a direction different from a major-axis 
direction and a minor-axis direction of a laser-beam irradiated region at the time of 
application of said laser annealing*. As discussed, neither the Kato patent nor the 
Koyama patent describes this limitation of claim 10. Thus, claim 10 distinguishes 
over the Kato patent and the Koyama patent and is in condition for allowance. 

Claims 11-13 depend on claim 10. Thus, claims 11-13 similarly distinguish 
over the Kato patent and the Koyama patent and are in condition for allowance. 

Claim 14 is amended to become independent form. Thus, applicants submit 
that claim 14 is in condition for allowance. 
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Claim 15 recites, in pertinent part, "in eome or all of said plurality of second 
thin-film transistors, a channel width being larger than a channel length, and a 
channel width direction of some or all of second thin-film transistors being formed 
non-parallel with and non-orthogonal to a channel width direction of said first thin- 
film transistors". As discussed, neither the Kato patent nor the Koyama patent 
describes this limitation of claim 15. Thus, claim 15 distinguishes over the Kato 
patent and the Koyama patent and is in condition for allowance. 

Claim 16 depends on claim 16, Thus, claim 16 similarly distinguishes over 
the Kato patent and the Koyama patent and is in condition for allowance. 

Claims 17-18 are amended to become independent form. Thus, applicants 
submit that claims 17-18 are in condition for allowance. 

Claim 19 depends on claim 15. Thus, claim 19 similarly distinguishes over 
the Kato patent and the Koyama patent and is in condition for allowance. 

Claims 20-22 are amended to become independent form. Thus, applicants 
submit that claims 20-22 are in condition for allowance. 

The art made of record but not relied upon by the Examiner has been 
considered. However, it is submitted that this art neither describes nor suggests 
the presently claimed invention. 

Applicant believes the foregoing amendments place the application in 
condition for allowance and early, favorable action is respectfully solicited. 

If for any reason the Examiner finds the application other than in condition 
for allowance, the Examiner is requested to call the undersigned attorney at the Los 
Angeles telephone number (213) 337-6870 to discuss the steps necessary for placing 
the application in condition for allowance. 
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If there are any fees due in connection with the filing of this response, please 
charge the fees to our Deposit Account No. 50-1314. 

Respectfully submitted, 

HOGAN & HARTSON L.L.P. 

Date: February 5, 2002 Bv: 

Wei-Fu Hsu 
Registration No. 45,723 
Attorney for Applicant(s) 

500 South Grand Avenue, Suite 1900 
Los Angeles, California 90071 
Phone: 213-337-6700 
Fax: 213-337-6701 
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Version with markings to show changes made! 

1. (Amended) A semiconductor device in which a plurality of 
semiconductor elements are formed on a substrate, wherein 

in some or all of said semiconductor elements, a channel width of a channel 
region formed in a semiconductor layer to which laser annealing is applied is larger 
than a channel length thereof, and a channel width direction is [formed in a 
direction different from] neither vertical to nor parallel with regard to a side 
direction of said substrate. 

3. (Amended) A semiconductor device in which a plurality of 
semiconductor elements are formed on a substrate, wherein 

in some or all of said semiconductor elements, a channel width of a channel 
region formed in a semiconductor layer to which laser annealing is applied is larger 
than a channel length thereof, and a channel width direction is formed in a 
direction different from a major-axis direction and [and/or] a minor-axis direction of 
a laser-beam irradiated region at the time of application of said laser annealing. 

5. (Amended) A display device^ comprising^!,] 

a plurality of pixel electrodes arranged on a substrate; 

a plurality of first thin-film transistors connected to corresponding pixel 
electrodes among said plurality of pixel electrodes for supplying signals for 
operating pixels to the connected pixel electrodes; and 

a plurality of second thin-film transistors constituting a scanning drive 
circuit for scanning said plurality of first thin-film transistors and/or a display drive 
circuit for supplying display signals to said plurality of first thin-film transistors, 
wherein 

in some or all of said plurality of second thin-film transistors, a channel 
width of a channel region formed in a semiconductor film to which laser annealing 
is applied is larger than a channel length thereof, and a channel width direction is 
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[formed in a direction different from] neither vertical to nor parallel with regard to 
a side direction of said substrate. 

9. (Amended) [The] A display device [according to claim 51 , comprising: 
a plurality, of pixel electrodes arranged on a substrate: 

a plurality of first thih -film transistors connected to corresponding pixel 
electrodes among said plurality of pixel electrodes for supplying signals for 
operating pixels to the connected pixel electr odes: and 

a plurality of second thin-film transistors constituting a scanning drive 
circuit for scanning said plurality of first thin-film transistors and/or a display drive 
circuit for supplying display signals to said plurality of first thin-film transistors. 
wherein 

in some or all of said plurality of second thin-film transistors, a channel 
width of a channel region formed in a semiconductor film to which laser annealing 
is applied is larger than a channel length thereof, and a channe l width direction is 
formed in a direction different from a side direction of said substrate, and 

said channel width direction of said some or all of second thin-film transistors 
is set to a direction of about 45° relative to any one or all of a plurality of side 
directions of said substrate. 

10. (Amended) A display device^, comprising^] 

a plurality of pixel electrodes arranged on a substrate; 

a plurality of first thin-film transistors connected to corresponding pixel 
electrodes among said plurality of pixel electrodes for supplying signals for 
operating pixels to the connected pixel electrodes; and 

a plurality of second thin-film transistors constituting a scanning drive 
circuit for scanning said plurality of first thin-film transistors and/or a display drive 
circuit for supplying display signals to said plurality of first thin-film transistors, 
wherein 

in some or all of said plurality of second thin-film transistors, a channel 
width of a channel region formed in a semiconductor film to which laser annealing 
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is applied is larger than a channel length thereof, and a channel width direction is 
formed in a direction different from a major-axis direction and [and/or] a minor-axis 
direction of a laser-beam irradiated region at the time of application of said laser 
annealing. 

14. (Amended) [The] A display device [according to claim 101 . comprising- 
ajaluralitv of pixel ele ctrodes arranged on a substrate: 

a - pluraKtV of first thin-film transistors connected f , o corresp nu ding pixel 
g jectrodes among said plurality of pixel elect™^ f o r supplying si^ ic 
operating pixels tn the conner-ted pixel electrodes: and 

a plurality of second thin- film transistors constituting a scanning drive 
circuit for scannine said plurality nf firs t thin-film transistors and/n r a display d rive 
circuit for supplying display signals to said plurality of fi rst thin-film tr*™,*^ 
wherein 

in some or all of said p lural ity nf ssr>nn d thin.film transistors a nr.ar.r. a T 
g jdth of a channel region formed in a semiconductor film which *^ ~^ rr 
is applied is larger th an a channel leng t h t hereof, and a ch annel width H^ti™ i« 
formed in a direction different from a maioi-axis direction and/or a minor-avia 
diction of a laser-beam irradiated region at the ti me of application of said laser 
annealing, a/td 

said channel width direction of said some or all of second thin-film transistors 
is set to a direction of about 45° relative to the major-axis direction and/or the 
minor-axis direction of said laser-beam irradiated region. 

17. (Amended) [The] A liquid crystal display device [according to claim 15], 
comprising: 

a plurality of Pixel electrodes arranged nr. one nf a nai r of substrates holding 
a liquid c rystal therebetween: 
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a plurality of first thin -film transist ors connected to corresponding pixaT 
electrodes among said plurality of pixel electrnd^ f Qr fi u Pr hHn P s ign a l R for 
operating.the liquid crystal to th e connected pixel electrode; a nd 

a plurality of second thin-film tr ansistors constituting a Banning drixm 
circuit for scanning said plurality of first. t h in-film translators anri/nr a display driv* 
cir cuit for supplying display signals to said plurality nf f irst thin-film transistors. 

channel regions of said plurality of first and second thin-film transistor* 
being formed in a semiconductor film to whioh laser annealing is annlied. and 

in some or ail of said plurality of second thin-film { r esistors a nh»nnol 
Width being larger than a channel length, and a channel width direction of some or 
all of second th in-film tr a n sis t o rs being formed non-parallel with and nnn- 
o rthogonal to a channel width directi o n of said first thin-film transistors 

wherein 

among said plurality of second thin-film transistors, said some or all of 
second thin-film transistors in which the channel width direction is formed non- 
parallel with and non-orthogonal to the channel width direction of said first thin- 
film transistors 

are used, in said display drive circuit, as sampling transistors for sampling 
video signals at a predetermined timing and supplying said display signals to the 
corresponding plurality of first thin-film transistors. 



18. (Amended) [The] A liquid crystal display device [according to claim 15] A 
comprising: 

a plurality of pixel elec trodes arranged on one of a pair of substrates holding 
ajiouid crystal therebetween: 

ft plurality of first thin-film tra nsistors connected to corresponding pixel 
electrodes among said plurality of pixel elec trodes for supplying signals for 
operating the liquid crystal tn the connected pixel electrodes: and 



■ 19 

wMA- S17M/1SS •0127G6L vl 

Received from < +2133376701 > at Ml 4:38:40 PM [Eastern Standard Time] 



Feb-06-02 01:46pm Frcm-HOGAN and HARTSON +2l33376r01 T-133 P. 021/024 F-031 



a plurality of secon d thi n-fil m transistors constituting a scan™^ ^ m 
circuit for scanning said plurality of first thin-film trunri^ an d/nr a Hisp id Hri™ 
<ar<?^t for S"PPfring display signals to said pluralit y of first thin.-RM transistor 

channel regions of said plurality of first »t,H secon d thin-film transistor? 
being formed in a semiconductor film to which ham- p ealing is annhsH anri 

j n some or all of said plurality of second t.hin.fl l m transistors a channel 
width being larger than a channe l le ngth , and a channel width diction of sotpp nr 
all of second thin-film transistors being fempH n on-paral!*! witn anri nn „. 
orthogonal to a channel width direction of sa id first thin. film ^ f »^; c tnro | 
wherein 

said display drive circuit comprises: 

a video signal line to which the video signals are supplied from outside, 
sampling transistors for sampling the video signals from said video signal line at a 
predetermined timing and supplying said display signals to the corresponding 
plurality of first thin-film transistors, and a shift register for controlling switching 
operation of said sampling transistors, 

and wherein, among said plurality of second thin-film transistors, said some 
or all of second thin-film transistors in which the channel width direction is formed 
non-parallel with and non^orthogonal to the channel width direction of said first 
thin-film transistors 

are used in said sampling transistors and the shift register. 

20. (Amended) [The] A. liquid crystal display device [according to claim 15] 4 
comprising: 

ft Plurality of pixel electrodes arranged on one of a pair of suhstratps holdup 
a liouid crystal therebetween: 

a plurality of first thin-film transistor s connected to corresponding pixel 
electrodes among Said plurality of p ixel electrodes for supplying signals fo r 
operating the liquid crystal to th» c onnected pixel electrode »nrl 
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a plurality of second thin-film tran s istors constituting a scanning dr$ y* 
circuit for scanning said plurality of first thin-fil™ tr g n s j stor s an d/nr a di SD l av drive 
circuit for supplying display signals to said plurality of first thin-film transistors 

Ch.ann . el regions of said plurality of first, an d second thin -film transistors 
being formed in a semiconductor fil™ to whic h laser annealing is app lied, And 

in some or all of said plurality of second thin-film resistors, a channel 
width hemg larger than a channel length, and a ch a nnel width direction of nr 
all of secpnd thin-fil m transistors being formed nnn-p ara Uel with and nrm. 
orthogonal to a channel width directi o n of said first thin.film tr*™*^ 

wherein 

said channel width direction of the channel region of said some or all of 
second thin-film transistors is set to a direction of about 46° relative to the channel 
width direction of said first thin-film transistors. 

21. (Amended) jThe] A display device [according to claim 1 01. comprising: 
a plurality of pixel electrodes arranged on a snbstratA; 

a , plurality of first thin-film tran sistors connected to c orrespon ding pixel 
electrodes among said plurality of p ixel electrodes for snnnlving signals far 
operating pixels to the connected pixel electrodes- and 

a plurality of second thin-film tr ansistors constituting a scanning drive 
circuit for scanning said plurality of first thin-film trans i stors and/or a display drive 
circuit for sup plying display Si g na ls to said plurality of first thin.film transistors 
wherein 

in some or all of said plurality of second thin-film transistors a channel 
width of a channel region formed in a semicond u ctor film to which laser annealing 
j$ applied is larger than a chann el length thereof and a channel width direction is 
formed in a direction differen t from a major-axis direction and/or a minor-axis 
direction Of a laser-beam irradiated region at the time of application of said laser 
annealing, and 
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the channel width of some or all of said plurality of second thin-film 
transistors is formed neither parallel with nor orthogonal to a channel width 
direction of said plurality of first thin-film transistors. 

22. (Amended) [The] A display device [according to claim 12 1, comprising: 
a Plurality of p ixel electrodes arranged on a substrata*; 

a plurality of first thin-film transistors connprtpd to corresp o nding pixel 
electrodes amoTir snid plurality of pixel aW.rodp S f Qr snnnlvinp 9ignfl i fl fnr 
QP.erating pixels to t he connected pixel electrodes: and 

a plurality of second thfavfilm transistors constitu t ing a scanning dri™ 
gjrcuit for scanning said plurality of first thin-film transit™ and/or a disp lay *™» 
circuit fpr supplying display signals to said p lurality of first tWfil™ transistor* 
wherein 

i n some or all of said plurality of second thin.film t ransistors, a oh^ ri 
Wjfoh pf a channel region formed in a semiconductor fil m to which, laser annealing 
is applied is larger than a channel length tW e o f, and a channel width diWinn , i c 
formed in a direction different from a maior-a* i 5 direction a^d/or a miWavi H 
dirgff^ftn pf a laser-beam irradiated reg i on at tha tim e of application of said lasar 
annealing. 

the channel width of some or all of said plurality of second thin-film 
transistors is formed neither parallel with nor orthogonal to a channel width 
direction of said plurality of first thin-film transistors ^ and 

said display drive circuit comprises: 

a . video signal line to which the video signals are sunned from outside 
sampling transistors for sampling the vide o signals from said video signal line at a 
predetermined timing and supplying said dis p lay signals to the nr)rr BR nn^in ff 
plurality Qf first thin-film transistors, and a shift register for controlling switching 
Operation of said samp lin g transistors. 

an d wherein, among said plurality of second t h in-film transistors, said snmo 
or all of second thin-film transistors in whir* t he channel width is lar^r tb»n *h* 
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channel length and the channel width di rection ia formed in « d irection diflfr^t 
from the major-axis direction and/or tha m inor-axia direction of s»jd laser beam 
irradiated region are used in said sampling trans istors and thg shift remst.PT. 
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